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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a thermoplastic 
elastomer which can repeatedly undergo thermotropical 
crosslinking and de-crosslinking and can develop very 
easily sufficient rubber properties at a practically durable 
high temperature, which elastomer has carbonyl- 
containing groups and heterocyclic amine containing 
groups as the side chains and has the eapability of 
hydrogen bonding. 

SOLUTION: It is desirable that the carbonyl-containing 
group is at least one selected from among an amido, an 
ester group, an imido, and a carboxyl, and it is also 
desirable that it has at least one of groups of formulae I, 
II, III, IV and V. In the formulae, R is a heterocyclic 
amine. This elastomer is obtained by reacting an 

elastomeric polymer having cyclic acid anhydride groups as the side chains with a 
heterocyclic amine-containing compound at a temperature at which the heterocyclic amine 
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containing compound can chemically combine with the cyclic acid anhydride groups. The 
carbonyl-containing groups and the heterocyclic amine containing groups constitute pendants 
as the side chains of the elastomeric polymer and are chemically stably bonded to the main 
chain. 
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* NOTICES * 

Japan Patent office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the new thermoplastic 
elastomer and new thermoplastics which repeat hardening and fluidization by the temperature change, 
and can be reproduced. 
[0002] 

Pescription of the Prior Art] To the conventional vulcanized rubber which has the stable three- 
dimensions network structure which carried out covalent bond, a polymeric material and a vulcanizing 
agent can use physical bridge formation, and can carry out the fabricating operation of the thermoplastic 
elastomer easily by heating melting like thermoplastics, without needing comphcated vulcanization and 
forming cycle containing preforming etc. 

[0003] As an example of a type of such thermoplastic elastomer, including the resinous principle and the 
rubber component, it becomes the restricted phase (hard segment) in which a microcrystal resinous 
principle plays the role of the point of the three-dimensions network structure constructing a bridge, the 
plastic deformation of a rubber component (soft segment) is prevented, and what is deformed plastically 
by softening or dissolution of a resinous principle is known for ordinary temperature by the temperature 
rise. As thermoplastic elastomer containing the above resinous principles and a rubber component, the 
resin / rubber blend object of block copolymers, such as a styrene butadiene block copolymer and an 
isoprene multi-block copolymer, and a polypropylene and an ethylene propylene diene copolymer 
(EPDM) are specifically known. What constructed the bridge with the peroxide etc. in the rubber 
component (EPDM) in the still more above resin / rubber blend objects is known. 
[0004] In die above well-known thermoplastic elastomer, in order to form a restricted phase, it cannot be 
denied that are including the resinous principle and rubber elasticity falls compared with conventional 
vulcanized rubber. For this reason, if thermoplastic elastomer as shows thermoplasticity appears even if 
the resinous principle for forming a restricted phase is not included, it will put in another way and 
thermoplasticity (fluidity) can be given to vulcanized rubber, even if it does not perform complicated 
processes, such as kneading needed conventionally, preforming, and vulcanization, a rubber elasticity 
object can be acquired by simple hot-forming processing, and the utility value on the industry is very 
high. 

[0005] By the way, using hydrogen bond as the reforming method of thermoplastics is known. For 
example, if it cools to the temperature below a glass transition point again even if it reduces the amount 
of hydrogen bond (bridge formation) in JP,63-69864,A and makes it deform into it at the temperature 
more than a glass transition point, a configuration storage nature resin which is restored to the original 
configuration is proposed. Including a lot of hydrogen bond in the hardening reaction time of an epoxy 
compound and an amine curing agent as a desirable example, and fabricating is indicated, moreover, a 
compound with molecular weight small as a fluid improvement agent of a resin — or when fluid large 
thermoplastics is added, in order to suppress that thermal resistance or rigidity falls, the method of using 
hydrogen bond is proposed For example, by adding the compound which has a hydroxyl in 
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thermoplastics, and the compound which has this basis and the basis which can carry out hydrogen 
bond, thermoplastics and the compound which has the functional group which can carry out hydrogen 
bond to a carboxyl group are added to the method (JP, 5 -3 3 9420, A) of raising the fluidity and thermal 
resistance of thermoplastics, or the styrene resin which has a carboxyl group, and the method (IP,7- 
33 1002,A) of improving the rigidity and the fluidity of a styrene resin etc. is indicated. 
[0006] Although it is also known by the theory top that thermoplastic elastomer will be obtained if the 
above hydrogen bond is used for arch forming, what can be used in respect of practical use is not 
known. That is, compared with a chemical bond, binding energy tends to carry out bridge formation 
decay of the hydrogen bond in response to the influence of heat etc. small. 

[0007] On the other hand, it is the situation that reuse of a used resin is required from positions, such as 
environmental protection and saving resources. As for thermoplastics, such as an olefin system resin, the 
method of performing bridge formation processing by use of a silanol condensation reaction etc. is used 
abundantly for improvement, such as a mechanical strength at the time of thermal resistance and an 
elevated temperature. However, the resin which performed this bridge formation processing and was 
used as the bridge formation object does not have thermoplasticity any longer, but since the reuse by 
melting fabrication is impossible, a bridge formation object and thermoplastic coexistence are called for 
strongly. In JP,1 1-1 406578, A, it does not have the hydroxyl group combined with the primary carbon 
atom at the carboxylic-acid anhydride denaturation olefin system resin, but the olefin system resin 
constituent which blended the hydroxyl-group content compound which has two or more hydroxyl 
groups combined with the secondary carbon atom is indicated. By blending a specific hydroxyl-group 
content compound with an unsaturation carvone acid-anhydride denaturation olefin system resin, this 
thermoplastics is the olefin system resin constituent of the so-called heat reversible cross-Unking which 
may repeat formation of the bridge formation under low temperature, and the maceration of the bridge 
formation under an elevated temperature, and aims at an improvement arch-forming nature, heat- 
resistant [ bridge formation dissociative and heat-resistant ], and melting fluid. However, although the 
arch-forming reaction rate of this thermoplastic resin constituent is high, as compared with the olefin 
form resin which has not received denaturation, bridge formation dissociation temperature is quite high, 
and if it is not an elevated temperature, a good melting fluidity is not shown. Then, if the thermoplastics 
which has mechanical strengths, such as breaking strength which was excellent in low temperature with 
arch forming, repeats hardening and fluidization by the temperature change, and can be reproduced 
appears while the molding temperature of thermoplastics, such as an olefin system resin which has not 
received denaturation, fully shows a melting fluidity, the utility value on the industry and the value on 
environmental protection are very high. 
[0008] 

[Problem(s) to be Solved by the Invention] the structure which can carry out self-bridge formation when 
this invention both ** the basis which may become a donor in a molecule at the time of hydrogen bond, 
and the basis which may become an acceptor ~ having - a thermostat, while being able to repeat 
tropical bridge formation and ****** and being able to reappear Sufficient rubber property which forms 
stable hydrogen bond and can be used as rubber very easily to the elevated temperature which can be 
equal to use is discovered, and, on the other hand, it aims at offering the new thermoplastic elastomer of 
the hydrogen bond nature which shows the outstanding fluidity at the time of heating at high 
temperature. 

[0009] furthermore, the structure which can carry out self-bridge formation by both **(ing) the basis 
which may become a donor in a molecule at the time of hydrogen bond, and the basis which may 
become an acceptor ~ having ~ a thermostat, while being able to repeat tropical bridge formation and 
****** and being able to reappear Hydrogen bond stable to the elevated temperature which can be equal 
to use very easily is formed, the outstanding fracture physical properties and outstanding thermal 
resistance are shown, and, on the other hand, it aims at offering the new thermoplastics of the hydrogen 
bond nature which shows the outstanding fluidity at the time of heating at high temperature. 
[0010] 

[Means for Solving the Problem] When this invention person inquires about the thermoplastic elastomer 
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using hydrogen bond, the elastomer which both ** a carbonyl group content machine and a heterocycle 
amine content machine to a side chain The structure of cross linkage of tropical hydrogen bond nature is 
formed, a thermostat -- with the bridge formation at the time of ordinary temperature (use) Very easily 
the elastomer which has the above-mentioned side chain it can repeat the ****** fluidization at the time 
of heating and not only can reappear, but And sufficient rubber property which forms stable hydrogen 
bond and can be used as rubber to the elevated temperature which can be equal to use was discovered, 
and, on the other hand, it found out that the outstanding fluidity was shown at the time of heating at high 
temperature. And such thermoplastic elastomer did not need to include the thermoplastics for forming a 
restricted phase, finds out that it is possible to fully discover the property of elastomer original compared 
with the thermoplastic elastomer currently conventionally used widely, and came to complete this 
invention. 

[001 1] Moreover, the resin which this invention person inquires about the thermoplastics using 
hydrogen bond further, and both ** a carbonyl group content machine and a heterocycle amine content 
machine to a side chain The structure of cross linkage of tropical hydrogen bond nature is formed, a 
thermostat ~ with the bridge formation at the time of ordinary temperature (use) Very easily the resin 
which has the above-mentioned side chain it can repeat the ****** fluidization at the time of heating 
and not only can reappear, but And mechanical strengths, such as breaking strength which formed stable 
hydrogen bond and was excellent to the elevated temperature which can be equal to use, were 
discovered, and it finds out that the fluidity which was easily excellent on the other hand at the time of 
heating at high temperature is shown, and came to complete this invention. 

[0012] That is, the thermoplastic elastomer of this invention is (i) to a side chain. It consists of elastomer 
nature polymer which has a carbonyl group content machine and (ii) heterocycle amine content 
machine, and is characterized by being hydrogen bond nature. Above (i) As for a carbonyl group content 
machine, it is desirable that it is the basis drawn from a cyclic anhydride. Moreover, (ii) heterocycle 
amine content machine is (i). It is desirable to have combined with elastomer nature polymer through a 
carbonyl group content machine. Specifically, it is (i). It is desirable that a carbonyl group content 
machine is at least one sort of an amide, ester, imide, and a carboxyl. In the thermoplastic elastomer of 
this invention, it is desirable as a side chain to have at least one basis of the following formula (1), (2), 
(3), (4), and (5) concretely. 
[0013] 
[Formula 2] 






HN OH HN OH 0 OH 



S k ^ 

(1) (2) (3) 




(R|J«««75>) 

[0014] The above thermoplastic elastomer can be manufactured by making the elastomer nature polymer 
which has for example, a cyclic-anhydride machine in a side chain, and a heterocycle amine content 
compound react to the bottom of the temperature in which this heterocycle amine content compound can 
carry out chemical combination with a cyclic-anhydride machine. 
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[0015] Moreover, the thermoplastics of this invention is (i) to a side chain. It consists of plastics nature 
polymer which has a carbonyl group content machine and (ii) heterocycle amine content machine, and is 
characterized by being hydrogen bond nature. Above (i) As for a carbonyl group content machine, it is 
desirable that it is the basis drawn from a cycUc anhydride. Moreover, (ii) heterocycle amine content 
machine is (i). It is desirable to have combined with plastics nature polymer through a carbonyl group 
content machine. Specifically, it is (i). It is desirable that a carbonyl group content machine is at least 
one sort of an amide, ester, imide, and a carboxyl. It is desirable to have at least one basis of the above- 
mentioned formula (1), (2), (3), (4), and (5) concretely as a side chain in the thermoplastics of this 
invention. 

[0016] The above thermoplastics can be manufactured by making the plastics nature polymer which has 
for example, a cyclic-anhydride machine in a side chain, and a heterocycle amine content compound 
react to the bottom of tiie temperature in which this heterocycle amine content compound can carry out 
chemical combination with a cycUc-anhydride machine, 
[0017] 

[Embodiments of the Invention] Hereafter, this invention is further explained to a detail, this invention 
contains two modes shown below. 

The 1st mode of this invention: To a side chain (a molecule end is also included), it is (i) of hydrogen 
bond nature. Thermoplastic elastomer which consists of elastomer nature polymer which has a carbonyl 
group content machine and (ii) heterocycle amine content machine (it is hereafter described as the 
tiiermoplastic elastomer of this invention). 

The 2nd mode of this invention: To a side chain (a molecule end is also included), it is (i) of hydrogen 
bond nature. Thermoplastics which consists of plastics nature polymer which has a carbonyl group 
content machine and (ii) heterocycle amine content machine (it is hereafter described as the 
thermoplastics of this invention). 

[0018] It is (i) to a side chain here. They are these bases and (i) to the atom (usually carbon) which 
forms the principal chain of elastomer nature polymer or plastics nature polymer as having a carbonyl 
group content machine and (ii) heterocycle amine content machine. It means that the carbonyl group 
content machine and (ii) heterocycle amine content machine are carrying out stable combination 
(covalent bond) chemically. On the other hand, atoms with high electronegativity join together 
physically through hydrogen, and "hydrogen bond*' is usually about l-8kcal/mol, compares the binding 
energy with a chemical bond, and is a low. 

[0019] Generally the elastomer nature polymer which serves as a principal chain in the 1st mode of the 
<lst mode of this invention> this invention is naturally-ocurring polymers well-known as a rubber 
elasticity material for vulcanization (bridge formation, hardening), or a synthetic macromolecule. As 
such elastomer nature polymer, olefin system rubber, such as diene system rubber, such as natural 
rubber, polyisoprene rubber, butadiene rubber, 1, 2-butadiene rubber, a styrene butadiene rubber, a 
nitrile rubber, and chloroprene rubber, isobutylene isoprene rubber, ethylene-propylene system rubber 
(EPDM, EPM), chlorosulfonated polyethylene, an acrylic rubber, and a fluororubber, an epichlorohydrin 
rubber, a polysulfide rubber, siHcone rubber, polyurethane rubber, etc. can be mentioned concretely. 
[0020] Moreover, you may be the thermoplastic elastomer (TPE) containing a resinous principle, for 
example, may be the polystyrene system TPE (SBS, SIS, SEBS) by which hydrogenation may be carried 
out, the polyolefine system TPE, the polyvinyl chloride system TPE, the polyurethane system TPE, the 
polyester system TPE, the polyamide system TPE, etc. 

[0021] the above elastomer nature polymer - the shape of a liquid and a solid-state ~ you may be any 
Moreover, although especially the molecular weight is not limited but it can choose suitably according 
to the purpose of use, crosslinking density, etc., it is desirable that it is liquid rubber from the 
convenience at the time of manufacturing thermoplastic elastomer and the fluidity at the time of 
thermoplastic-elastomer heating (******). moreover, it is molecular weight as shows the shape of liquid 
- desirable - diene system rubber, such as polyisoprene rubber and butadiene rubber, - weight average 
molecular weight - 1000-500,000 - it is desirable that it is 1000 to about 100,000 preferably 
[0022] (i) combined with the side chain of the above elastomer nature polymer in the 1st mode of this 
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invention A carbonyl group content machine is hydrogen bond nature, and a carbonyl group, a carboxyl 
group (OH), an amide group, an ester machine, an imido basis, etc. are mentioned concretely. It is 
mentioned especially as a compound which can introduce such a basis, without limiting a carboxylic 
acid and its derivative. As a carboxylic-acid compound, the organic acid which has the hydrocarbon 
group of saturation or an unsaturation may be mentioned, and hydrocarbon groups may be any, such as 
aliphatic series, an alicycle group, and an aromatic carboxylic acid. Moreover, as a carboxylic-acid 
derivative, a carboxylic-acid anhydride, ester, a ketone, amino acid, amides, an imido class, and a 
thiocarboxylic acid (sulfhydryl-group content carboxylic acid) are mentioned. 
[0023] Specifically A malonic acid, a maleic acid, a SUKUSHIN acid, a glutaric acid, a phthalic acid. 
An isophthalic acid, a terephthalic acid, p-phenylenediacetic acid, para hydroxybenzoic acid, A 
carboxyUc acid and substituent content carboxylic acids, such as p aminobenzoic acid and a 
mercaptoacetic acid, A succinic anhydride, a maleic anhydride, an anhydrous glutaric acid, phthalic 
anhydride, a propionic anhydride, Acid anhydrides, such as a benzoic anhydride, a maleate, a malonic 
ester. Aliphatic ester, such as SUKUSHIN acid ester, a glutarate, and ethyl acetate, A phthalic ester, 
isophthalic-acid ester, terephthalic-acid ester. Aromatic ester, such as ethyl-m-amino benzoate and 
methyl-p-hydroxy benzoate. Ketones, such as a quinone, anthraquinone, and a naphthoquinone, a 
glycine, fricin, The vicine, an alanine, a vaUne, a leucine, a serine, threonine, a lysine, An aspartic acid, 
glutamic acid, a cysteine, a methionine, a proline, N -(p-amino benzoyl)- Amino acid, such as beta- 
alanine, a mallein amide, A mallein amic acid (mallein monoamide), the succinic-acid monoamide, 5- 
hydroxy BARERAMIDO, Imido classes, such as amides, such as an hydroxyetylacetamid, N, and N - 
hexamethylene screw acetamide, a chestnut amide, a cycloserine, 4-acetamidophenol, and p-acetamide 
benzoic acid, a maleimide, and a succinimide, are mentioned. 

[0024] Moreover, (ii) heterocycle amine content machine is introduced from the compound containing a 
nitrogen-containing heterocycle or this heterocycle. a nitrogen-containing heterocycle - complex - or 
[ that the amino group of hydrogen bond nature is included endocyclic ] ~ or what is necessary is just 
tiie structure to generate As such a nitrogen-containing heterocycle, a pyrrole, a histidine, an imidazole, 
a TORIAZO lysine, a triazole, triazine, a pyridine, a pyrimidine, a pyrazine, Indore, a quinoline, a 
pudding, a phenazine, a pteridine, a melamine, etc. are mentioned, for example. The nitrogen-containing 
heterocycle may contain other hetero atoms in the ring. 

[0025] Moreover, that what is necessary is just to have the above heterocycle skeletons, although the 
compound containing a nitrogen-containing heterocycle is not limited especially, it may have the basis 
which can carry out chemistry (share) combination, for example with the principal chain carbon of 
elastomer nature polymer. As such a basis, tiie amino group, a hydroxyl group, a methylene group, an 
ethylene, a carboxylic acid, etc. are mentioned, for example. As a compound containing such a nitrogen- 
containing heterocycle Concretely A dipyridyl, an ethylene dipyridyl, a trimethylene dipyridyl, A 
dipyridyl amine, 1, 2-dimethyl imidazole, 2-benzimidazole urea, A pyrrole-2-carboxylic acid, a 3- 
methyl-pyrazole, a pyridine, 4-methylpyridine, A 4(or 2)-hydroxy methylpyridine, 2 (or 4) -(beta- 
hydroxyethyl)- Pyridine, 2 (or 4) -(2-aminoethyl)- A pyridine, 2(or 4)-aminopyridine, 2, 6-diamino 
pyridine, a 2-amino-6-hydroxy pyridine, 6-azathymine, acetoguanamine, benzoguanamine, citrazinic 
acid, 1, 2, 4-triazole, 3 -amino -1, 2, 4-triazole, 3-aminometiiyl -1,2, 4-triazole, 3-methylamino - 1, 2, 4- 
triazole, 3-methylol -1,2, 4-triazole, 3 -hydroxy -1,2, 4-triazole, 2-hydroxy triazine, 2-amino triazine, 
2-hydroxy-5-methyl triazine, 2-amino-5 -methyl triazine, a 2-hydroxy pyrimidine, a 2-amino pyrimidine, 
a 2-amino pyrazine, a 2-hydroxy pyrazine, 6-aminopurine, a 6-hydroxy pudding, etc. are mentioned. 
[0026] the (i) with the above thermoplastic elastomer of this invention a carbonyl group content machine 
and (ii) heterocycle amine content machine - a side chain ~ and it consists of elastomer nature polymer 
which it has in 1 molecule Above (i) The pendant of a carbonyl group content machine and the (ii) 
heterocycle amine content machine has been carried out to the side chain of elastomer nature polymer, 
and as mentioned above, they are carrying out stable combination chemically. Under the present 
circumstances, (i) A carbonyl group content machine and (ii) heterocycle amine content machine are (i) 
by combining with a principal chain through a basis which may combine with the polymer principal 
chain as an independent side chain mutually, and is mutually different. You may form one side chain 
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with the carbonyl group content machine and (ii) heterocycle amine content machine. Thus, (i) When 
one side chain is formed with a carbonyl group content machine and (ii) heterocycle amine content 
machine, it is not only the combination with a principal chain but (i). The carbonyl group content 
machine and (ii) heterocycle amine content machine are combined chemically. This (i) The carbonyl 
group content machine and (ii) heterocycle amine content machine may be combined through a certain 
combination, 

[0027] (i) It is (i) to the side chain of polyisoprene rubber as an example of the thermoplastic elastomer 
which the carbonyl group content machine and (ii) heterocycle amine content machine combined 
independently of the principal chain of elastomer nature polymer. The structure of the thermoplastic 
elastomer (A) which 1, 2, and 4-thoria ZORIRU combined as a carboxyl group and a (ii) heterocycle 
amine content machine as a carbonyl group content machine is shown below typically. 
[0028] 

[Formula 3] 



[0029] Moreover, by combining with a principal chain through a mutually different basis, it is (i). As an 
example of the thermoplastic elastomer which forms one side chain with the carbonyl group content 
machine and (ii) heterocycle amine content machine Elastomer nature polymer is polyisoprene rubber 
and it is (i). It is the basis to which a carbonyl group content machine is led from a maleic anhydride, (ii) 
A heterocycle amine is 3 -amino. -The structure of the thermoplastic elastomer (B) which is the basis 
drawn from 1, 2, and 4-triazole is shown below typically. This thermoplastic elastomer (B) is 3-amino. - 
It has 1, 2, and 4-triazole, the amide joint machine with which the maleic anhydride carried out ring 
breakage, and was formed of the reaction with a maleic anhydride, and the carboxyl group in the shape 
of branching to the unilateral chain. 
[0030] 
[Formul a 4] 



[003 1] In the 1st mode of this invention, it is (i) also among the above. As a carbonyl group content 

machine, the basis drawn from cyclic anhydrides, such as a succinic anhydride, a maleic anhydride, an 

anhydrous glutaric acid, and phthalic anhydride, especially a maleic anhydride is desirable. 

[0032] (ii) The heterocycle which has two or more nitrogen in a skeleton preferably as a heterocycle 

amine content machine, the heterocycle which has three or more nitrogen still more preferably, and the 

basis especially drawn from a triazole ring preferably are desirable. It is [ - 1, 2, 4-triazole, 3- 

methylamino / - 1, 2, 4-triazole 3-methylol / - The basis drawn from I 2, and 4-triazole etc. is 

desirable. ] 3-amino concretely. -1, 2, 4-triazole, 3-hydroxy - 1, 2, 4-triazole, 3-aminomethyl 

[0033] Moreover, as shown as thermoplastic elastomer (B) above, it is (i) to a principal chain. The thing 

of the structure which (ii) heterocycle amine content machine joined together through the carbonyl 

group content machine, and formed the unilateral chain is desirable. 
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(i) At the structure where a carbonyl group content machine and (ii) heterocycle amine content machine 
form an unilateral chain, they are (ii) heterocycle amine content machine and the above (i). It is 
desirable that at least one sort of combination of an amide, ester, and imide or this at least one sort of 
combination, and the carboxyl group are formed by the carbonyl group in a carbonyl group content 
machine. Especially the side chain formed of combination with a cyclic anhydride and (ii) heterocycle 
amine content machine has the carboxyl group with an amide, ester, or imide. the example of a side 
chain of having such combination, an amide, ester, or imide is shown below (amide: - the following 
formula - the (1) (2) ester:following formula (3) (4) imide:following formula (5)) 
[0034] 



[Formula 5] 






HN OH HN OH O OH 



(1) (2) W 



o 



0 OH V 
(4) (5) 



[0035] Especially as a heterocycle amine shown by R above, although not limited, it is [Formula 6], for 
example. 

HN-N 



a a cx 




**** is mentioned. 

[0036] Moreover, (i) When it is the basis to which a carbonyl group content machine is led from a cyclic 
anhydride or (ii) heterocycle amine content machine is a basis drawn from a triazole compound, what 
these bases combined independently of the principal chain is desirable. 

[0037] The thermoplastic elastomer of the above this inventions is the above (i) to the side chain of 
elastomer nature polymer. If it can consider as the structure of having a carbonyl group content machine 
and (ii) heterocycle amine content machine, especially the process will not be Umited. For example, the 
monomer which can form the principal chain of this polymer at the time of elastomer nature polymer 
manufacture, Copolymerization of the copolymerization monomer which can introduce the above- 
mentioned machine is carried out, and it is (i) to a side chain. You may manufacture directly the 
thermoplastic elastomer of structure which has a carbonyl group content machine and (ii) heterocycle 
amine content machine. Moreover, a principal chain (elastomer nature polymer) is beforehand formed 
by the polymerization etc., and, subsequently it is (i). You may carry out graft denaturation with the 
compound which can introduce a carbonyl group content machine and (ii) heterocycle amine content 
machine. 
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[0038] Also among the thermoplastic elastomer of this invention, it is (i). It is (i which has the basis of 
both a carbonyl group content machine and (ii) heterocycle amine content machine in an unilateral 
chain). The elastomer which denaturalized with the carbonyl group content machine is made to react 
with the compound which can introduce (ii) heterocycle amine content machine, and it is (i). It can 
obtain by combining a carbonyl group content machine and (ii) heterocycle amine content machine, 
(i) The denaturation elastomer which has a carbonyl group content machine is a room temperature, 
agitates diene system rubber, such as butadiene rubber, and the toluene solution containing a 
mercaptoacetic acid under nitrogen atmosphere for 1 hour, can settle reaction mixture to a methanol and 
can obtain them by carrying out reduced pressure drying. 

[0039] As an elastomer which can also use commercial elegance as such a denaturation elastomer, for 
example, has a carbonyl group content machine in a side chain Maleic-anhydride denaturation 
polyisoprene rubber, such as LIR-410M (Kuraray make), Carboxyl denaturation polyisoprene rubber, 
such as LIR-410 (Kuraray make), Carboxyl denaturation nitrile rubbers, such as the KURAI nak 110,- 
221, and -231 (product made from the poly sir), Carboxyl denaturation polybutenes, such as CPIB 
(product made from Nippon Oil Chemistry) and HRPIB (Nippon Oil chemistry lab prototype), 
NYUKURERU (Product made from Mitsui DEYUPON poly chemical), YUKARON (Mitsubishi 
Chemical make), etc. can be mentioned. 

[0040] Moreover, it is (i) beforehand. After combining the compounds which can introduce a carbonyl 
group content machine and (ii) heterocycle amine content machine, it can also be made to combine with 
5ie side chain of elastomer nature polymer. In each above process, each basis of the side chain of 
elastomer nature polymer can check whether it has joined together independently or it joins together 
mutually with conventional analysis meanses, such as an NMR spectrum. 

[0041] It is (i) to the side chain of the elastomer nature polymer (principal chain) beforehand formed 
also among the above in the 1st mode of this invention. It is desirable to combine the basis of a carbonyl 
group content machine and (ii) heterocycle amine content machine, and it is desirable to make the 
denaturation elastomer which has especially a cyclic-anhydride machine in a side chain, and a 
heterocycle amine content compound react to the bottom of the temperature which this heterocycle 
amine content compound can combine with a cyclic-anhydride machine chemically. By this reaction, 
you may carry out ring breakage of the acid anhydride. 

[0042] Although the temperature in which a heterocycle amine content compound can carry out 
chemical combination changes also with kinds of compound, it is usually about room temperature -150 
degree C. It is maleic-anhydride denaturation polyisoprene rubber and 3-amino [ as a heterocycle amine 
content compound ] more concretely, -at a reaction with 1, 2, and 4-triazole It is a maleic anhydride and 
3-amino that reaction temperature is about 120 degrees C. -Although the side chain which has amide 
combination as 1, 2, and 4-triazole joined together chemically and shown in the aforementioned formula 
(A) is formed when a carbonyl group is a carboxyl group, even when reaction temperature is the same — 
3-amino-even if 1, 2, and 4-triazole may carry out hydrogen bond of any with a carboxyl group or an 
elastomer principal chain, joining together chemically is difficult triazole Reaction time is usually about 
3-5 hours. 

[0043] Next, the 2nd mode of this invention is explained. 

The 2nd mode of the <2nd mode of this invention> this invention is (i) to a side chain. It is 
thermoplastics of hydrogen bond nature which consists of plastics nature polymer which has a carbonyl 
group content machine and (ii) heterocycle amine content machine. Generally the plastics nature 
polymer which serves as a principal chain in the 2nd mode of this invention is a synthetic 
macromolecule well-known as thermoplastics. As such plastics nature polymer Concretely For example, 
tiie homopolymer of ethylene (the shape of the letter of branching, or a straight chain), such as low 
density, inside density, and a high density polyethylene, and ethylene, A copolymer with the alpha olefin 
of a propylene, butene-1, the 3-methylbutene -1, a pentene -1, 3 -methyl pentene -1, 4-methyl pentene -1, 
a hexene -1, an octene -1, and decene-1 grade, and ethylene. The homopolymer (polypropylene, PP) of 
ethylene system resins, such as a copolymer with other monomers, such as vinyl esters, such as vinyl 
acetate, an acrylic acid, methacrylic acids, or those ester, and a propylene, and a propylene, A copolymer 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/15/03 



Page 9 of 19 



with the alpha olefin of ethylene, butene-1, the 3-methylbutene -1, a pentene -1, 3 -methyl pentene -1,4- 
methyl pentene -1, a hexene -1, an octene -1, and decene-1 grade, and a propylene, An isoprene, 1,3- 
butadiene, 1, 3-pentadiene, 1, 4-hexadiene, Propylene system resins, such as a copolymer with other 
monomers, such as diene compounds, such as 1, 5-hexadiene, 1, and 9-deca diene Butene-1, 4-methyl 
pentene -1, the homopolymer and copolymer of an alpha olefin of hexene- 1 grade, Acrylonitrile, a 
butadiene, a graft polymer with styrene (ABS plastics), Styrene resin, such as acrylonitrile, a copolymer 
(AS resin) with styrene, a GP polystyrene, and polystyrene for shock resistants, vinyl chloride resin, 
acryUc resin, a polycarbonate, polyamide resin, etc. are mentioned. Also in these, olefin system resins, 
such as an ethylene system resin and a propylene system resin, are desirable especially from the reason 
for excelling in thermal resistance, improvement in a mechanical strength, and adhesive grant. 
[0044] Although especially molecular weight is not limited but the above plastics nature polymer can be 
suitably chosen according to the purpose of use, crosslinking density, etc., the convenience at the time of 
manufacturing thermoplastics and the fluidity at the time of thermoplastics heating (******) to the 
molecular weight is desirable in number average molecular weight being 1000-500000 with 
polypropylene. 

[0045] (i) combined [ 2nd ] with the side chain of the above plastics nature polymer in the mode of this 
invention A carbonyl group content machine is hydrogen bond nature, and a carbonyl group, a carboxyl 
group, an amide group, an ester machine, an imido basis, etc. are mentioned concretely. It is mentioned 
especially as a compound which can introduce such a basis, without limiting a carboxylic acid and its 
derivative. As a carboxylic-acid compound, the organic acid which has the hydrocarbon group of 
saturation or an unsaturation may be mentioned, and hydrocarbon groups may be any, such as aliphatic 
series, an alicycle group, and an aromatic carboxylic acid. Moreover, as a carboxylic-acid derivative, a 
carboxyhc-acid anhydride, ester, a ketone, amino acid, amides, an imido class, and a thiocarboxylic acid 
(sulfhydryl-group content carboxyUc acid) are mentioned. 

[0046] As an example of a carboxylic-acid compound and a carboxylic-acid derivative, a carboxylic- 
acid compound, the compound illustrated as an example of a carboxylic-acid derivative, and the same 
compound are illustrated in the 1st mode of this invention. 

[0047] Moreover, (ii) heterocycle amine content machine is introduced from the compound containing a 
nitrogen-containing heterocycle or this heterocycle. a nitrogen-containing heterocycle ~ complex ~ or 
[ that the amino group of hydrogen bond nature is included endocyclic ] or what is necessary is just 
the structure to generate As such a nitrogen-containing heterocycle, the compound illustrated as a 
nitrogen-containing heterocycle and the same compound are illustrated, for example in the 1st mode of 
this invention. The nitrogen-containing heterocycle may contain other hetero atoms in the ring, 
[0048] Moreover, that what is necessary is just to have a heterocycle skeleton which is illustrated as the 
above-mentioned nitrogen-containing heterocycle, although the compound containing a nitrogen- 
containing heterocycle is not limited especially, it may have the basis which can carry out chemistry 
(share) combination, for example with the principal chain carbon of plastics nature polymer. As such a 
basis, the amino group, a hydroxyl group, a methylene group, an ethylene, a carboxylic acid, etc. are 
mentioned, for example. The compound illustrated as an example of the compound containing a 
nitrogen-containing heterocycle in the 1st mode of this invention as a compound containing such a 
nitrogen-containing heterocycle and the same compound are illustrated. 

[0049] the (i) with the above thermoplastics of this invention a carbonyl group content machine and (ii) 
heterocycle amine content machine ~ a side chain ~ and it consists of plastics nature polymer which it 
has in 1 molecule Above (i) The pendant of a carbonyl group content machine and the (ii) heterocycle 
amine content niachine has been carried out to the side chain of plastics nature polymer, and as 
mentioned above, they are carrying out stable combination chemically. Under the present circumstances, 
(i) A carbonyl group content machine and (ii) heterocycle amine content machine are (i) by combining 
with a principal chain through a basis which may combine with the polymer principal chain as an 
independent side chain mutually, and is mutually different. You may form one side chain with the 
carbonyl group content machine and (ii) heterocycle amine content machine. Thus, (i) When one side 
chain is formed with a carbonyl group content machine and (ii) heterocycle amine content machine, it is 
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not only the combination with a principal chain but (i). The carbonyl group content machine and (ii) 
heterocycle amine content machine are combined chemically. This (i) The carbonyl group content 
machine and (ii) heterocycle amine content machine may be combined through a certain combination. 
[0050] (i) It is (i) to the side chain of polypropylene as an example of the thermoplastics which the 
carbonyl group content machine and (ii) heterocycle amine content machine combined independently of 
the principal chain of plastics nature polymer. The structure of the thermoplastics (C) which 1, 2, and 4- 
triazole combined as a carboxyl group and a (ii) heterocycle amine content machine as a carbonyl group 
content machine is shown below typically. 
[0051] 
[Formula 7] 



/ fH3\ 



COOH 

N^NH 



(C) 



(It is x=40-99.8, y=0. 1-30, and z=0. 1-30 among a formula.) 

[0052] Moreover, by combining with the principal chain of plastics nature polymer through a mutually 
different basis (i) As an example of the thermoplastics which forms one side chain with the carbonyl 
group content machine and (ii) heterocycle amine content machine Plastics nature polymer is 
polypropylene and it is (i), A carbonyl group content machine is a basis drawn from a maleic anhydride, 
and (ii) heterocycle amine is 3-amino. -The structure of the thermoplastics (D) which is the basis drawn 
from 1, 2, and 4-triazole is shown below typically. This thermoplastics (D) is 3-amino. -It has 1, 2, and 
4-triazole, the amide joint machine with which the maleic anhydride carried out ring breakage, and was 
formed of the reaction with a maleic anhydride, and the carboxyl group in the shape of branching to the 
unilateral chain. 



[0053] 
[Formula 8] 




NH 0-H 
HN^N 



(D) 

(It is x=70-99.9 and y=0. 1-30 among a formula.) 

[0054] Moreover, (i) As further example of the thermoplastics which forms one side chain with the 
carbonyl group content machine and (ii) heterocycle amine content machine, plastics nature polymer is 
polypropylene and it is (i). The structure of the thermoplastics (E) which a carbonyl group content 
machine is a basis drawn from a maleic anhydride, and is the basis to which (ii) heterocycle amine is led 
from aminopyridine (gamma-object) is shown below typically. This thermoplastics (E) has 
aminopyridine (gamma-object), the amide joint machine with which the maleic anhydride carried out 
ring breakage, and was formed of the reaction with a maleic anhydride, and the carboxyl group in the 
shape of branching to the unilateral chain. 
[0055] 
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[Formula 9] 





m o-H 



(It is x=70-99.9 and y==0. 1-30 among a formula.) 

[0056] In the 2nd mode of this invention, it is (i) also among the above. As a carbonyl group content 
machine, the basis drawn from cyclic anhydrides, such as a succinic anhydride, a maleic anhydride, an 
anhydrous giutaric acid, and phthalic anhydride, especially a maleic anhydride is desirable. 
[0057] (ii) The heterocycle which has two or more nitrogen in a frame preferably as a heterocycle amine 
content machine, the heterocycle which has three or more nitrogen still more preferably, and the basis 
especially drawn from a triazole ring preferably are desirable. It is [ - 1, 2, 4-triazole, 3-methylamino / - 
1, 2, 4-triazole 3-MECHIRORU / - The basis drawn from 1 2, and 4-triazole etc. is desirable. ] 3-amino 
concretely. -1, 2, 4-triazole, 3 -hydroxy -1,2, 4-triazole, 3-aminomethyl 

[0058] Moreover, as shown as thermoplastics (D) and (E) above, it is (i) to a principal chain. The thing 
of the structure which (ii) heterocycle amine content machine joined together through the carbonyl 
group content machine, and formed the unilateral chain is desirable. 

(i) At the structure where a carbonyl group content machine and (ii) heterocycle amine content machine 
form an unilateral chain, they are (ii) heterocycle amine content machine and the above (i). It is 
desirable that at least one sort of combination of an amide, ester, and imide or this at least one sort of 
combination, and the carboxyl group are formed by the carbonyl group in a carbonyl group content 
machine. Especially the side chain formed of combination with a cyclic anhydride and (ii) heterocycle 
amine content machine has the carboxyl group with an amide, ester, or imide. combination illustrated in 
the 1st mode of this invention as an example (amide: ~ the following formula ~ the (1) (2) 
ester: following formula (3) (4) imide:following formula (5)) of a side chain of having an amide, ester, or 
imide, as an example of a side chain of having such combination, an amide, ester, or imide, and the same 
combination are mentioned An example is shown below. 
[0059] 

[Formula 10] 





O OH 
R 



R 



(4) 



(5) 



(R««i!ia75» 
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[0060] Especially as a heterocycle amine shown by R above, although not Umited, the basis illustrated, 
for example in the 1st mode of this invention as a heterocycle amine shown by R in formula (1) - (5) and 
the same basis are illustrated. 

[0061] Moreover, (i) When it is the basis to which a carbonyl group content machine is led from a cyclic 
anhydride or (ii) heterocycle amine content machine is a basis drawn from a triazole compound, what 
these bases combined independently of the principal chain is desirable, 

[0062] The thermoplastics of the above this inventions is the above (i) to the side chain of plastics nature 
polymer. If it can consider as the structure of having a carbonyl group content machine and (ii) 
heterocycle amine content machine, especially the process will not be limited. For example, the 
monomer which can form the principal chain of this polymer at the time of plastics nature polymer 
manufacture, Copolymerization of the copolymerization monomer which can introduce the above- 
mentioned machine is carried out, and it is (i) to a side chain. You may manufacture directly the 
thermoplastics of the structure of having a carbonyl group content machine and (ii) heterocycle amine 
content machine. Moreover, a principal chain (plastics nature polymer) is beforehand formed by the 
polymerization etc., and, subsequently it is (i). You may carry out graft denaturation with the compound 
which can introduce a carbonyl group content machine and (ii) heterocycle amine content machine. 
[0063] Also among the thermoplastics of this invention, it is (i). It is (i which has the basis of both a 
carbonyl group content machine and (ii) heterocycle amine content machine in an unilateral chain). The 
plastics nature polymer which denaturalized with the carbonyl group content machine is made to react 
with the compound which can introduce (ii) heterocycle amine content machine, and it is (i). It can 
obtain by combining a carbonyl group content machine and (ii) heterocycle amine content machine, 
(i) The denaturation plastics nature polymer which has a carbonyl group content machine is a room 
temperature, agitates alpha olefins, such as polypropylene, and the toluene solution containing a 
mercaptoacetic acid under nitrogen atmosphere for 1 hour, can settle reaction mixture to a methanol and 
can obtain them by carrying out reduced pressure drying. 

[0064] Moreover, it is (i) beforehand. After combining the compounds which can introduce a carbonyl 
group content machine and (ii) heterocycle amine content machine, it can also be made to combine with 
the side chain of plastics nature polymer. In each above process, each basis of the side chain of plastics 
nature polymer can check whether it has joined together independently or it joins together mutually with 
conventional analysis meanses, such as an NMR spectrum, 

[0065] It is (i) to the side chain of the plastics nature polymer (principal chain) beforehand formed also 
among the above in the 2nd mode of this invention. It is desirable to combine the basis of a carbonyl 
group content machine and (ii) heterocycle amine content machine, and it is desirable to make the 
plastics nature polymer which has especially a cyclic-anhydride machine in a side chain, and a 
heterocycle amine content compound react to the bottom of the temperature which this heterocycle 
amine content compound can combine with a cyclic-anhydride machine chemically. By this reaction, 
you may carry out ring breakage of the acid anhydride. Although the temperature in which a heterocycle 
amine content compound can carry out chemical combination changes also with kinds of compound, it is 
usually about room temperature -150 degree C. 

[0066] The ternary polymerization object of an ethylene acrylic ester and maleic anhydrides, such as 
maleic-anhydride denaturation polypropylene, such as you MEKKUSU 1010 (Sanyo Chemical 
Industries, Ltd. make), and a maleic-anhydride denaturation object of ethylene ethyl acrylate resins, such 
as AR201 (Product made from Mitsui DEYUPON poly chemical), the bonder in TX8030 (Sumitomo 
Chemical Co., Ltd. make), etc. can be mentioned as plastics nature polymer which can also use 
commercial elegance as such denaturation plastics nature polymer, for example, has a carbonyl group 
content machine in a side chain. 

[0067] It is maleic-anhydride denaturation polypropylene and 3 -amino [ as a heterocycle amine content 
compound ] more concretely. -It is a maleic anhydride and 3 -amino that reaction temperature is about 
150-180 degrees C at a reaction with 1, 2, and 4-triazole. -1,2, and 4-triazole joins together chemically, 
and the side chain which has amide combination as shown in the aforementioned formula (D) is formed. 
Reaction time is usually about 0.5 - 2 hours. Moreover, at the reaction of maleic-anhydride denaturation 
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polypropylene and the aminopyridine (gamma-object) as a heterocycle amine content compound, a 
maleic anhydride and aminopyridine join chemically together that reaction temperature is about 150-180 
degrees C, and the side chain which has amide combination as shown in the aforementioned formula (E) 
is formed. Reaction time is usually about 0.5 - 2 hours. 

[0068] Next, the self-bridge formation by the hydrogen bond of the thermoplastic elastomer of this 
invention and the thermoplastics of this invention is explained. Self-bridge formation of the above 
thermoplastic elastomer and above thermoplastics of this invention can be carried out by hydrogen bond. 
At the time of hydrogen bond, it is (i) among side chains. Although any of a carbonyl group content 
machine and (ii) heterocycle amine content machine may act as a donor (proton donor) or an acceptor 
(proton acceptor), for (ii) heterocycle amine content machine, the amine in a heterocycle is usually (i) as 
an acceptor. Hydrogen bond is carried out to OH (donor) of a carboxyl group content machine. Such (i) 
In the thermoplastic elastomer of this invention which has a carbonyl group content machine and (ii) 
heterocycle amine content machine in a side chain, the principal chain of elastomer nature polymer may 
participate in hydrogen bond further. Moreover, such (i) In the thermoplastics of this invention which 
has a carbonyl group content machine and (ii) heterocycle amine content machine in a side chain, the 
principal chain of plastics nature polymer may participate in hydrogen bond further. 
[0069] It is the above (i) concretely. When (donor)-H~ (acceptor) shows hydrogen bond in the 
thermoplastic elastomer and thermoplastics of this invention which have a carbonyl group content 
machine and (ii) heterocycle amine content machine, the hydrogen bond shown at least at 0-H-O, N-H- 
-0, 0-H--N, and N-H~N is possible. Even if generated between molecules, you may produce such 
hydrogen bond within a molecule. For example, in the thermoplastics shown by the thermoplastic 
elastomer and the aforementioned structure (D) which are shown with the aforementioned structure (B), 
and (E), it is surmised that hydrogen bond is carried out to the endocyclic amino group of (ii) 
heterocycle amine content machine and the carboxyl group of other side chains. 
[0070] The above (i) The thermoplastic elastomer of this invention which has a carbonyl group content 
machine and (ii) heterocycle amine content machine, and the hydrogen bond of thermoplastics are 
thermostat tropicals, they form the structure of cross linkage at the time of ordinary temperature use, 
****** it at the time of heating at high temperature, and show a fluidity. And it is possible to repeat this 
bridge formation and ******^ and to reappear. Therefore, in the thermoplastic elastomer of this 
invention, the chemical vulcanized rubber by the conventional peroxide etc. can perform recycling use 
by melting of impossible rubber easily actually. Moreover, the cold-flow nature of elastomer nature 
polymer can be prevented according to bridge formation. In the thermoplastics of this invention, 
moreover, the bridge formation object and further which performed bridge formation processing by 
combination of conventional organic peroxide, irradiation of radiation, or use of a silanol condensation 
reaction Although it is heat [ it is indifferent from the hydroxyl -group content compound which does not 
have a carboxylic-acid anhydride denaturation olefin system resin and the hydroxyl group combined 
with the primary carbon atom, but has two or more hydroxyl groups combined with the secondary 
carbon atom ] reversible cross-linking In an olefin system resin constituent with especially high (about 
230 degrees C) bridge formation dissociation temperature, recycling use by impossible melting of 
thermoplastics can be performed easily actually. 

[0071] The thermoplastic elastomer of this invention and the thermoplastics of this invention are a 
specific basis and (i). By having a carbonyl group content machine and (ii) heterocycle amine content 
machine in a side chain, cross-linking is high, and a bridge formation object can show the outstanding 
thermal resistance, and can hold stable hydrogen bond at the time of use. That is, hydrogen bond is held 
to the elevated temperature which can be equal to use. In thermoplastic elastomer as shown above (B) 
concretely, the decay temperature of hydrogen bond is 100 degrees C or more, and forms hydrogen bond 
very stably in ordinary temperature. In thermoplastics as shown above (D), the decay temperature of 
hydrogen bond is 1 10-150 degrees C, in ordinary temperature, forms hydrogen bond very stably and 
holds hydrogen bond to the elevated temperature which can be equal to use. In addition, effective 
formation of hydrogen bond can be checked by observation of a gelling phenomenon (rise of viscosity), 
and decay of hydrogen bond is observed as the fall (fluid increase) of viscosity, or a fall of a degree of 
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hardness. 

[0072] Moreover, the thermoplastic elastomer and thermoplastics of this invention are the above specific 
machines and (i). By having a carbonyl group content machine and (ii) heterocycle amine content 
machine, solid-Uquid change with the hardenability at the time of hydrogen bond (bridge formation) and 
the fall of the viscosity at the time of the hydrogen bond decay (******) in an elevated temperature is 
large, and excellent in recycling nature. That is, if it becomes extremely soft at the time of the heating at 
high temperature exceeding heat-resistant temperature and becomes about 130 degrees C or more, a 
fluidity will become remarkably large and recycling use will become easy. A good melting fluidity is 
easily discovered at the temperature about molding temperature when the plastics nature polymer 
especially whose thermoplastics of this invention is the principal chain of thermoplastics not having a 
side chain, and not denaturalizing. Therefore, a remolding and recycling are easy. Moreover, it has the 
basis which carries out hydrogen bond, and also has the feature that an adhesive property with various 
adherends is high. 

[0073] such thermoplastic elastomer of this invention and an effect of thermoplastics are discovered by 
having (i) carbonyl group content machine and (ii) heterocycle amine content machine in a side chain ~ 
it is it is thought that especially a heterocycle amine is for carrying out hydrogen bond easily 
compared with the amine which does not form the ring structure 

[0074] In addition, in the thermoplastic elastomer concerning the 1st mode of this invention, when it has 
the basis which replaces with (ii) heterocycle amine content machine, and is drawn from amine 
compounds other than a complex ring structure, hydrogen bond is weak and thermoplastic elastomer is 
still liquefied. Moreover, although it is easy to discover the property of elastomer original in the 
thermoplastic elastomer of this invention compared with the thermoplastic elastomer which makes 
conventional thermoplastics a restricted phase, they are a specific machine and (i). By choosing 
appropriately the crosslinking density by the carbonyl group content machine and (ii) heterocycle amine 
content machine etc., sufficient mechanical strength which may be equal to the chemical vulcanized 
rubber by the conventional peroxide etc., and rubber elasticity can be discovered. Although crosslinking 
density therefore differs in the molecular weight of the purpose of use, a use, and a principal chain etc. 
and it cannot generally crawl on it to it, it is desirable to consider as the crossUnking density which 
shows rubber elasticity sufficient at the time of bridge formation and the outstanding mechanical 
strength. For example, when making conjugated-diene system rubber, such as an isoprene and a 
butadiene, into a principal chain, it is a side chain radical (i). And it is desirable to contain (ii) preferably 
about 0. 1 to 30% of the weight in about 1 - 10% of the weight of an amount, respectively, (i) It reaches 
and (ii) is usually (i). What is necessary is just 0.5 to about two in a /(ii) mole ratio. 
[0075] Moreover, in the thermoplastics concerning the 2nd mode of ±is invention, when it has the basis 
which replaces with (ii) heterocycle amine content machine, and is drawn from amine compounds other 
than a complex ring structure, hydrogen bond is weak and is the thermoplastics which has not received 
denaturation, and the thermal resistance and intensity below equivalent. At the thermoplastics of this 
invention, they are a specific machine and (i). By choosing appropriately the crosslinking density by the 
carbonyl group content machine and (ii) heterocycle amine content machine etc., it can have the 
outstanding mechanical strength. Although crosslinking density therefore differs in the molecular weight 
of the purpose of use, a use, and a principal chain etc. and it cannot generally crawl on it to it, it is 
desirable to consider as the crosslinking density which shows the outstanding mechanical strength at the 
time of bridge formation. For example, when making polypropylene into a principal chain, it is a side 
chain radical (i). It is desirable respectively in a carbonyl group content machine and (ii) heterocycle 
amine content machine about 0. 1-30 mol % and to contain in an about [1-10 mol % ] amount preferably 
by monomer unit criteria, (i) A carbonyl group content machine and (ii) heterocycle amine content 
machine are usually (i). What is necessary is just 0.5 to about two in a /(ii) mole ratio. 
[0076] Use for various uses is possible for the thermoplastic elastomer of the above this inventions. For 
example, rubber elasticity can be utilized and it can use for various vulcanized-rubber uses. Moreover, if 
it is made to contain in hot melt adhesive, thermal resistance and recycling nature can be raised. If it is 
made to contain in the resin or rubber which starts a cold flow at a room temperature as for example, a 
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flow inhibitor as a modifier of rubber, the flow and cold flow at the time of extrusion can be prevented. 
[0077] Use for various uses is possible for the thermoplastics of this invention, for example, it can be 
used as hot melt adhesive, a film, fiber, various composites, a paint, a sealant, etc. Especially the 
thermoplastics of this invention is a specific machine and (i) to a side chain. When it is used as 
adhesives compared with thermoplastics, such as general polypropylene which has not received 
denaturation by introducing a carbonyl group content machine and (ii) heterocycle amine content 
machine, an adhesive property improves. Furthermore, thermal resistance, such as hot melt adhesive and 
a coating agent, and recycling nature can be raised by using the thermoplastics of this invention. 
Moreover, if it is made to contain in the resin which starts a cold flow at a room temperature as a flow 
inhibitor, the flow and cold flow at the time of extrusion can be prevented. 
[0078] 

[Example] Next, although an example explains this invention concretely, this invention is not limited to 
these examples. 

[0079] maleic-anhydride denaturation liquefied polyisoprene rubber (1) (Kuraray -) of 4 % of the 
weight of rates of <composition of thermoplastic elastomer of hydrogen bond nature which becomes 
side chain from elastomer nature polymer which has (i) carbonyl group content machine and (ii) 
heterocycle amine content machine> (example 1) denaturation To LIR-410M161 .08g (it is 0,0829 mols 
by maleic-anhydride frame conversion), it is 3-amino. -1, 2, and 4-triazole 6.97g (2) and (0,0829 mols) 
were added, and heating churning was carried out at 120 degrees C for 3 hours. After checking having 
become a uniform solution, the reactant (3) of a gel was obtained by leaving it one whole day and night. 
This reaction It checked by measurement of 1 H-NMR spectrum. 
[0080] 

[Formula 11] 



[0081] Maleic-anhydride denaturation liquefied polyisoprene rubber (1) To drawing 1 , it is 3-amino 
about 1 H-NMR spectrum. -1, 2, 4-triazole (2) To drawing 2 , it is a resultant about 1 H-NMR spectrum 
(3). 1 H-NMR spectrum is shown in drawing 3 . 1 H-NMR spectrum was measured at 270MHz and the 
room temperature. A gel resultant (3) is CDC13. It dissolved and measured. 
[0082] 3-amino -1,2, 4-triazole (2) and ( drawing 2 ), and resultant (3) From 1 H-NMR spectrum 
( drawing 3 ), so that clearly 2H (delta= 1.9 ppm) of the amino group combined with 3-grades in 
drawing 2 disappear in drawing 3 by combination with a maleic anhydride, to delta= 2.9 ppm The peak 
of an amide, The peak of a carboxyl group is checked by delta= 8.3 ppm, and it is a maleic anhydride 
and 3-amino. -It was checked that 1, 2, and 4-triazole has joined together, 

[0083] Hydrogen bond nature was evaluated by measuring the temperature (outflow start temperature) 
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which shows the fluidity of the thermoplastic elastomer (3) obtained in the example. A result is shown in 
Table 1, 

<Measurement of outflow start temperature> outflow start temperature was measured using the 
quantity -ized formula flow tester. A sample is put in a capillary tube (D= 1mm, length =10mm), and it is 
1 degree C [ the bottom of the pressure of lOMPa, and ]/min. Temperature was raised and the 
temperature to which a sample begins to flow from a capillary tube was measured. 
[0084] (Example 2) It sets in the example 1 and is 3 -amino. -It replaced with 1, 2, and 4-triazole, and 
except having added a 4-AMINO-pyridine (4) and (0.0829 mols), like the example 1, the following 
reaction was performed and the reactant (5) of a gel was obtained. 1 H-NMR spectrum was measured at 
270MHz and the room temperature. A gel resultant (5) is CDC13. It dissolved and measured. 
[0085] 




[0086] 4-AMINO-pyridine (4) To drawing 4 , it is a resultant about 1 H-NMR spectrum (5).' 1 H-NMR 
spectrum is shown in drawing 5 . It is a 4-AMINO-pyridine like an example 1 (4). 2H (delta= 1.1 ppm) 
of the amino group combined with 2-grades of the pyridine in 1 H-NMR spectrum disappeared by 
combination with a maleic anhydride, the peak of a carboxyl group was checked by delta= 8.7 ppm with 
the peak of an amide near delta= 2.9 ppm, and it was checked that the maleic anhydride and the 4- 
AMINO-pyridine have joined together. Hydrogen bond nature was evaluated by measuring the outflow 
start temperature of thermoplastic elastomer (5). A result is shown in Table 1. 
[0087] (Example 3) In the example 1, reaction temperature was changed into 150 degrees C, like the 
example 1, the following reaction was performed and the reactant (6) of a gel was obtained except 
having carried out heating churning at this temperature for 3 hours. The outflow start temperature of the 
reactant (6) of this gel is shown in Table 1. 

[0088] (Example 4) It sets in the example 1 and is 3-amino. -It replaced with 1, 2, and 4-triazole, and 
except having added the 4-hydroxy -pyridine (0.0829 mols), it reacted like the example 1 and the 
reactant (7) of a gel was obtained. The outflow start temperature of the reactant (7) of this gel is shown 
in Table 1. 

[0089] (Example 5) It sets in the example 1 and is 3-amino. -It replaced with 1, 2, and 4-triazole, and 
except having added the 4-MECHIRORU-pyridine (0.0829 mols), it reacted like the example 1 and the 
reactant (8) of a gel was obtained. The outflow start temperature of the reactant (8) of this gel is shown 
in Table 1 . 

[0090] (Example 1 of comparison) The outflow start temperature of maleic-anhydride denaturation 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 4/15/03 



Page 17 of 19 

liquefied polyisoprene rubber (1), and (Kuraray and LIR-410M) which were used in the example 1 is 
shown in Table 1 . 

[0091] (Example 2 of comparison) It sets in the example 1 and is 3 -amino. -Although reacted like the 
example 1 except having replaced with 1, 2, and 4-triazole and having used the alpha olefin of carbon 
numbers 3-18, the reactant of a gel was not obtained but the elastomer was still Uquefied. 
[0092] 



[Table 1] 


m 










mm 


NH OH 


1 1 0 




NH OH 

6 


6 8 "C 




N 


1 3 4"C 


mm 


6 OH 


7 3^ 




0 OH 
CHa 


4 2 "C 




LIR-410M 






LIR-AIOMi: C3H7-C,8H37i: OS (£1*1 





[0093] % of the rate maleic-anhydride denaturation polypropylene of <composition of thermoplastics of 
hydrogen bond nature which becomes side chain from plastics nature polymer which has (i) carbonyl 
group content machine and (ii) heterocycle amine content machine> (example 6) denaturation (acid- 
number: ~ 52 mmg/KOH) of 3.8 mols In weight average molecular weight 30000 [ about ] (the GPC 
method), the Sanyo Chemical Industries, Ltd. make, and the you MEKKUSU 1010 100 weight section 
3-amino -The 1, 2, and 4-triazole 3,9 weight section (it is 0.5Eq to lEq of bases guided from a maleic 
anhydride) was added, and heating mixture was carried out at 170 degrees C with the desk small kneader 
machine for 0.5 hours. Target thermoplastics was obtained after checking having become uniform. 
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Hydrogen bond nature was evaluated by measuring the temperature (outflow start temperature) which 
shows the fluidity of the obtained thermoplastics. The evaluation method is the same as the method in 
examples 1-5. Moreover, the strand configuration was observed. Breaking strength was measured using 
the obtained strand. A result is shown in Table 2. 

[0094] <Strand configuration> On condition that the above-mentioned outflow start thermometry, 
viewing estimated the configuration of the strand which flowed out. It is shown that the strand of x was 
BOSOBOSO about front Naka and 0 having had the smooth front face of a strand. 
<Breaking strength> On condition that the above-mentioned outflow start thermometry, using the strand 
which flowed out, the tension test was carried out by part for 50mm/of speeds of testing, and breaking 
strength was measured. 

[0095] (Example 7) It sets in the example 6 and is 3 -amino. -Except having replaced the loadings of 1, 2, 
and 4-triazole with the 3.9 weight sections, and having considered as the 7.8 weight sections (it being 
l.OEq to lEq of bases guided from a maleic anhydride), it reacted like the example 6 and target 
thermoplastics was obtained. Hydrogen bond nature was evaluated by measuring the temperature 
(outflow start temperature) which shows the fluidity of the obtained thermoplastics. Moreover, a strand 
configuration and breaking strength were measured and evaluated. A result is shown in Table 2. 
[0096] (Example 8) It sets in the example 6 and is 3 -amino. -Except having replaced the loadings of 1, 2, 
and 4-triazole with the 3.9 weight sections, and having considered as the 1 1 .7 weight sections (it being 
1.5Eq to lEq of bases guided from a maleic anhydride), it reacted like the example 6 and target 
thermoplastics was obtained. Hydrogen bond nature was evaluated by measuring the temperature 
(outflow start temperature) which shows the fluidity of the obtained thermoplastics. Moreover, a strand 
configuration and breaking strength were measured and evaluated. A result is shown in Table 2. 
[0097] (Example 3 of comparison) The outflow start temperature of the maleic-anhydride denaturation 
polypropylene (the Sanyo Chemical Industries, Ltd. make, you MEKKUSU 1010) used in the example 6 
is shown in Table 2. 

[0098] (Example 4 of comparison) It sets in the example 6 and is 3 -amino. -Although reacted like the 
example 6 except having replaced with 1, 2, and 4-triazole and having used the hexandiol 2.8 weight 
section (it being 0.5Eq to lEq of bases guided from a maleic anhydride), the strand with which the 
obtained reactant is BOSOBOSO and a front face can present a tension test with it was not obtained. 
[0099] (Example 5 of comparison) It sets in the example 6 and is 3 -amino, -It replaced with 1, 2, and 4- 
triazole, and although reacted like the example 6 except having used the hexandiol 5.5 weight section (it 
being 1 .OEq to lEq of bases guided from a maleic anhydride), the strand with which a tension test can 
be presented like the example 5 of comparison was not obtained. 
[0100] 
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it n m 
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4. 1 
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The unit of a compound is the weight section. ( ) Inside is the equivalent. 

X* : It means that it was not able to measure. 

[0101] 

[Effect of the Invention] The thermoplastic elastomer of this invention has in a molecule the hydrogen 
bond nature machine of the specific structure which can carry out self-bridge formation, repeats bridge 
formation hardening in ordinary temperature, and the fluid manifestation by heating, and can reappear. 
This thermoplastic elastomer forms hydrogen bond to an elevated temperature, is excellent in thermal 
i-esistance, and cannot carry out a cold flow easily while becoming a mbber elasticity object by 
hydrogen bond. Moreover, at the time of the heating at high temperature exceeding heat-resistant 
temperature, ****** shows a remarkable fluidity, it can be fabricated and processed and recycling use is 
easy. This thermoplastic elastomer is new and use for various uses is possible for it The thermoplastics 
of this invention has in a molecule the hydrogen bond nature machine of the specific structure which can 
carry out self-bridge formation, repeats bridge formation hardening in ordinary temperature, and the 
fluid manifestation by heating, and can reappear. The thermoplastics of this invention forms hydrogen 
bond to an elevated temperature, and it has the outstanding breaking strength, is excellent in thermal 
resistance, and it cannot carry out a cold flow easily. Moreover, at the time of heating exceeding heat- 
resistant temperature, ****** shows a remarkable fluidity, the temperature which shows a remarkable 
fluidity is called molding-temperature grade of the olefin system resin which has not received 
denaturation ~ comparatively, it comes out enough, is, and can be easily fabricated and processed at 
low-temperature heating temperature, and recycling use is easy This thermoplastics is new and use for 
various uses is possible for it. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] To a side chain, it is (i). Thermoplastic elastomer of the hydrogen bond nature which consists 
of elastomer nature polymer which has a carbonyl group content machine and (ii) heterocycle amine 
content machine. 

[Claim 2] Above (i) Thermoplastic elastomer according to claim 1 whose carbonyl group content 
machine is at least one sort of an amide, ester, imide, and a carboxyl. 

[Claim 3] Thermoplastic elastomer according to claim 1 or 2 which has at least one basis of the 
following formula (1), (2), (3), (4), and (5). 



[Formula 1] 






HN OH HN OH 0 OH 

h k k 

(1) (2) (3) 




(5) 



(R|J«««7S» 

[Claim 4] The manufacture method of the thermoplastic elastomer characterized by making the 
elastomer nature polymer which has a cyclic-anhydride machine in a side chain, and a heterocycle amine 
content compound react to the bottom of the temperature in which this heterocycle amine content 
compound can carry out chemical combination with a cyclic-anhydride machine, and obtaining 
thermoplastic elastomer according to claim 1 to 3. 

[Claim 5] To a side chain, it is (i). Thermoplastics of hydrogen bond nature which consists of plastics 
nature polymer which has a carbonyl group content machine and (ii) heterocycle amine content 
machine. 

[Claim 6] (i) Thermoplastics according to claim 5 whose carbonyl group content machine is at least one 
sort of an amide, ester, imide, and a carboxyl. 

[Claim 7] Thermoplastics according to claim 5 or 6 which has at least one basis of a formula (1) 
according to claim 3, (2), (3), (4), and (5). 

[Claim 8] The manufacture method of the thermoplastics characterized by making the plastics nature 
polymer which has a cyclic-anhydride machine in a side chain, and a heterocycle amine content 
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compound react to the bottom of the temperature in which this heterocycle amine content compound can 
carry out chemical combination with a cyclic-anhydride machine, and obtaining thermoplastics 
according to claim 5 to 7. 



[Translation done.] 
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(54) THERMOPLASTIC ELASTOMER, THERMOPLASTIC RESIN, AND THEIR 
PRODUCTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a 
thermoplastic elastomer which can repeatedly 
undergo thermotropical crosslinking and de- 
crosslinking and can develop very easily sufficient 
rubber properties at a practically durable high 
temperature, which elastomer has carbonyl- 
containing groups and heterocyclic amine containing 
groups as the side chains and has the eapability of 
hydrogen bonding. 

SOLUTION: It is desirable that the carbonyl- 
containing group is at least one selected from among 
an amido, an ester group, an imido, and a carboxyl, 
and it is also desirable that it has at least one of 
groups of formulae I, II, III, IV and V. In the formulae, R 
is a heterocyclic amine. This elastomer is obtained by 
reacting an elastomeric polymer having cyclic acid 
anhydride groups as the side chains with a 
heterocyclic amine-containing compound at a 
temperature at which the heterocyclic amine 

containing compound can chemically combine with the cyclic acid anhydride groups. The 
carbonyl-containing groups and the heterocyclic amine containing groups constitute 
pendants as the side chains of the elastomeric polymer and are chemically stably bonded to 
the main chain. 
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n-r'>>. -l^»J>, xU:tx>. U>^>, 7X/^^^> 
^)V^^>m. v-Xt-O, ^^:tX>. T'DU 

>, N- (p -75 y ^>y-r;w - ^ -7^x>7'j:^' 

C075y^. VU^>75h\ •7l/'r>75HK Cx' 1/ 
-r>^y75H) . :3Ai7Sg^y y 5 S-tFn^^ 
'>y\'l/^5H, N-7-tr^;Ux37y — ;i'7 5 N, 
N* --%^1t^^l/>tiX7-fe h75 h\ VD>75 
v'i>D-tr>J>> 4 -7-fe h75 K:7xy-;l/, p- 
7-^ h75 K^m§K;iC^c7)75 H^. -7U^>^5 



( 5 ) 2000-169527 
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[0 0 2 4] ^tz{\\mmmT^>^^m\t. ^^mw. 

mmt.i.x\^. fztA,\t\iu-))!^. \:.7.'^i>y\ -Y5^ 

eu>^>. e'j5i^>. t:^>^>. -oh-ju. +yu 
10 mi^n^o ^^m^mm\t. {m^^ruw^^^m^iz 
[0 0 2 5] ^rz^^mm.mm^^mt'^m\t. ±fBco 

fj:achbTti, tzt,^\tT ^ J 7KKS. ^^U> 

a? ji/. v-'tf u >^;U7 5 >. 1. 2 - vp^^jiz-i' 5 

2 - ^>X-r 5yy-;U'^U7. fc:D-jl/-2-:^ 

ji'7}^>^, 3 tf^y-;u. eu>^>, 4-;< 

•^;i/tfUv>, 4 (or 2) - b KD4^v';<5^;^t: U 
>, 2(or 4) - (^ - b K u^S/X5^;i.) -tfUv^ 
>, 2(or 4) - (2-75yx^;U) -b>J>?>. 2 
(or 4) -7 5ybUS?>, 2, 6->?75ybU>^ 
>. 2-75y-6-bHD^^>^bUv>. 6-7lf5^ 
7ii H^:^7:^5 >, ^>7^*7:^5>, v-h^i^ 
>m.. 1. 2, 4-h'J7y-JU, 3-75y-l, 
30 2, 4 - h'JTV-)^. 3 -75 y ^5^;^- 1. 2, 4 
-hU7y-;i/, 3 -y5^JU75 y - 1 . 2. 4-hU 

y'/-)i. 3-y^p-;u-i, 2. 4-hU7y" 

3- bKP^^'>-l, 2, 4-NU7y-;k 2- 
bFP^vhU7v>, 2-75yhU7v>. 2-b 
FD^v- 5 -^5"JUK»J7i/*>. 2-75y-5-y 
5^;i/hU7>^>. 2-b KD:^fybU5>?>. 2-75 

yb'j5>^>, 2-75ye^>^>, 2-bHD:^>-if 

^i^>. 6-75yyj>> 6 -b FD^i/T^'J >^cf:^' 

4^? [0 0 2 6] *^0J(7)|^^^'I4X^X F-T-ti, ±12(7) 
i;5;^j:(i) :^JU7Kxjl.S$WS<h. (i i)1S^S7 5 

mmt^. mm\z. ti^^o i^a^-^tfuwr-sx^x f-^-- 

t/(ii)^apgfi75>*^at^, X^X Fv-tt4^U V- 

iz^^m^^^LX^^^^o C(Dm.. (i) ;^JJl-4^x;i/S'& 
^ra*5cfcI/(ii)tt^ii75>^W*ti. l^\.^\ZpisL(Dm 

tcS^c^a^^LTiSMtCJfg^T^dchlcJ^O, (i) ^ 

50 )V7f.-)vm^mmt.{\\mmmT^>^^mhx\^<D 



9 

[0 0 2 7] (i) ;^;i/7n-;l.S^Wa*3J:^/(ii)1S^f§ 

l^>M.J^(Dmm{z. (i) ;^JU7t^-;US^WSchbT;^JU 

(A) <7)mit^4I^65tcl^Tlc^t- o 
to 0 2 8] 
[ft 3 ] 




(A) 

[0 0 2 9] ^rc^\.^{zmf^^m^irvT^SM\zm'^-t 
^z:t\z^r)^ (i) ti)iyf^^)\^^^mmt(\\)mmmT 

'S^pJ^'tix^x h-T- (B) cDtgig^^iSWt-j^Tti 
^Tc cicofgipf^ttx^x h-T- (B) ti. 

-1, 2, 4- h U ^7Kx'U-l'>Ki:C7)^ 

[0 0 3 0] 
[ft 4] 




(6) 2 000-169527 

[ 0 0 3 1 ] ^fgBJcoH 1 CD^IiTti. ±IB(7)'5) 
t)> (i) ti)\^7f.-)im^mmtLX\t. ^7K:3A^6S, 

iE7Xvu-r>gg. ^i7K^>'U:^>'i^®. m7i(,yi^){^mu^(^ 

[ 0 0 3 2] (\\)mmmT^>^mmtLx\t. jf^u 

LKitsi^^cDmrn^^-r^mmm. ^\zH^v<\tb 
^)7V-)m^^^m^^n^mmj^i^^^<> mm^iz 3 - 

10 T ^ 1, 2, '4 - h UTy-JW, ,3;T- 1: Ku.^^v-- 

1, 2, , 4 - h u7^/-;i/. 3 -T 5 / 1 , 

2, 4-h'J7^y-;i/. 3 1, 2, 4 

->'J,7./-Jl^, 3 -/^P-Jl/- 1. -2, 4-hU7 
[ 0 0 3 3] ^;t±fHt'l^pJ^'l±X^X h-x^- (B) <h 

(i) ti)i^s-)im^mmtc\i)mmmy ^y-^mmt.^^ 
20 -mm^mj&-f^m^x\'t. {wmmmy^y^mmt. 

^ K, xxx;i^. ^^^ttK-Y ^ Fa)/>7^< chfe iac^*g 
ab^i^^nci(7)^i>;^cf:< chfe iacD^'&t:^Ji/7|<^v';i' 

^{PJJIIt^, 75 h\ XX^JU. ^f:L\^^ ^\^tt.^\Zti 

^-r (75 H : TfS^ ( 1) > (2) , xXt^JI/ : TIB 
30 (3) . (4) , 5 K : TIB^ (5) ) o 
[0 0 3 4] 

[fbs] 



40 



(7) 
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Q=t 1=0 
HN OH 

(1) 




HN OH 

(2) 




O 
I 

R 



OH 



(3) 



O OH I 



O 

I. 
R 



(4) 



N 
I 

R 

(5) 



[ 0 0 3 51 ±IBt:iR-e^^n^1S^»T^ >ibT 



* [fb6] 



HN— N 



4. 



a cx 



[0 0 3 61 ^fc(i) ti)V^^:::^)V&^mmtm'^mm7]^ 
[0 0 3 7] ±t^(D^vf3i:^^m<Dm'^m\iJ:-'7 7.h'^ 

-ti. x^x h-^-tt^u^-cDfflili;:. ±f3(i) 

[ 0 0 3 81 ^^^P^CDl^pJ^ttX^X hV-cD-J t-T 

(i) *;i.7j^x;i/S^#aT^tt$n;fcx^7; hT-^, 

(i) tf)i^r-::^)um^mm^^zJ^(\ommmT^>^ 

(i) :^;i.4^x;i.S$*»«r*-r^^ttx^7: hv-ti. 



[0 0 3 91 ;ic7D^o:^j:^tix^X h-^— c^ibTrtTRSa 
J^? Wa^Wr^X^X h V-^ LT, LIR-410M 

A, L I R-4 1 0 i^^um) r^^<Dti)iyf^^iy)\^^ 

tt'l' V:7>>=fA, ^^'1':^^7^110. - 221. - 
23 1 (/J^Ult— S) 7'ci:i:(0;^;i/4^4^>^;l^^ttx h 
n'A, CP I B (B^k^ (tt) » . HRP I B (S 
S f b ^ ^ # IS D°a ) 7i <D ;b ; 1/ + ; 1/ ^ tt 4^ U y 7^ 

4^? [0 0 4 0] ^r^f'^ii) ;^;l'4^x;i/S^Wa^<±:^*(i 
x^x h-v-tt^^U v-c^fflflt-^S^r^-d:^:: 

[0 0 4 11 1 CO^ItTti, ±fH<^'5-^T^) 

5^? :^;i.7!^x;i/S$*S4ocfcie>'(n)^sm?i7^>^* 



( 

13 

[ 0 0 4 2] li^iSTa >^W{t^4^^^*fb=^W?s-&i>-5 

^^ti.x(D3 - T ^ y - 1 , 2, 4- hU7^y-;u<h 
(DRmx\^. KJt^um-^^i 2 ox:mmx^^t. my^^ 

UO^ch 3 -T^ y - 1 . 2, 4-hOTV-)l^if)^ 
it^mizm^l^X. mllB^ (A) fft'TK^n^ ci:-5/cj;T 

-1, 2, 4 - h U T^/— ^l-ti. :^^U4^^^>>'1^**^^^ 

[0 0 4 3] 'A^z. i^§^BM(Dm2<Dmmiz'D\^^xmm'r 

<:$:^B^c^^2^ M^>^y B^tDm2^^ff mm 

{z. (i) ^7^H^SS3<!^^ (iiyggjiT^>-^^ 
^<Dmt'^mi±mmx$>^o :^mM<Dm2(Dmuiz^\^^x 
itmm^i^x<£>^(D^f&M6^^x^^o c(D^oy3i:f^ 

■:^^>-l, 3 -;?^^f;1/:/5^>- 1. ^>-T->- 
1. 3 ->^5^;u^>5=->- 1 . 4-/^;u^>^>- 

lb <D X X 7^ CO fdi^si* ^ <^ ^ a a CO X 5^ 1/ > ^ 
mm. -yuh^uxTymnm-^w (^^uyae p 

P) . >^ahfU>i. x^l/>. yx>-l. 3-;<5=- 

1, 4 - ^^;i/^>7^>- 1 . ^^-fe^-i, ^^r-> 

DbfU>i:> -rvyU'>. 1, 3-yd7i/X>, 1, 3 
-^>^vX>. 1, 4 -^^'tl->^X>. 1, 5-^4^ 

1/7^ xTD^jsa^fls^^S'&ft^. 7/7 ij Dx h u;^, 
y^i;x>, 7.^l/><h<^ii/^:7 hS^fr (ABStSt 
Jig) , T;j7ijDXh'j;i/> X^l/>iC0^^fia^* (AS 



8) !r4=Pf^2 000-169527 

14 

(ox5^u>m)ig. jyilbt'xjuuiig. 

c?:)4«Tt^, t^l::. X5^l/>^^)lg, ^ □ tr U >^mji§<l: 

± , |g«fJ: f^J-^ ic fS tl ^ I ^ c» a fi <b ST- ^ b ^ 
[0 0 4 4] ±tBcDi:^;^c£y7X^^y i7tai4^'J v-ti. 

-^ti. ^^^^F^ftT!'^ 1 0 0 0 5 0 0 0 CK) -^Ih^ti 

[0 0 4 5] 2^5ig0^com2 t::^tlltC:fel.^T. _hlSc7)ci:3 
Ttf y ^ X ^ i± ^ U c^fflll U ( i ) ;^ 
x;uS^^Sti. /K^S^ttT^D, fl:#:Wt:::^>'l^^x 

x\x%)\/it^ymw.7Y.m. xx7=-;u, ^h>, 7^y^. 
[0 0 4 6] ti)v^^ym'c^m. i2)v^-yn.mm%(D^ 

J^? [0 0 4 7] */i(ii)^^fi7^>^Wat^. 

n^nrn-^. mnnn\z7mM^^<Dy^j^^'^t^t^ 
mm.^\^x\%. f:Lt.x\t. i^%^?i(D% \ (DmM\z^^^ 

[0 0 4 8] ^/c^^^tt^H^^t^^b-er^ti, ±?B^ 
^ ^ It ^ H <h b T ^ ^ n ^ J: ^ T'j: ?S m S -t t& ^ W b T 

^ya. 7j<^S. ;<5^I/>S> x^U'>S> :^JU7K>® 

f^<hUTt^, i^m^<o%\<DW^\z^\^^x. ^^mmm 
m^^tsi\:^^iocom^wtLxm7j^i.rcit^mtmu(D 

[0 0 4 9] ^^m<Dm'^M^mm\t. ±f^o:>^or^ 
(i) ^)i^^=:.j\^&^m&t.. u'ommmT^y^mmt 
50 mmiz. ^^'Di^^^\zm'r^y'^'7:^'^y^^^-^) 



(9) 
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^S^:ftl^T±m\z^^^r^^t\z^Ki. (i) 

Sch (i \)mmmT ^ >^^mtx i -zx^mm^mfHi'^n 

[ 0 0 5 0] (i) 

T^>^*'S7^^^^ y^X^^:;^f±7jf ij-^-co^lItcffliL 
co{PijlMtc. (i) ::^;i/4^*-ji.s^wSchLT*;u^+f>;i/ 

[0 0 5 1] 



9H3W 



9H3 

C — 



COOH 



N^NH 



y = 0. 1 3 0 , 



(^41. x = 4 0 — 9 9. 8, 
0. 1 --3 OTfe^o ) 

[0 0 5 2] ^rzm^\zm^^m^:fri^x':/v7.^y^ 
i±7f.^j^-(D^§mzf^^'^-r^:it\zJ:0. (i) 

V U--^ >g^;&^ ^)^;J>^n^ST^ 0 , (i i)^ 
^^T^ >;^?^*3 y - 1, 2, 4- h'jyy-jUT!?^ 

^m:^^n^mxs>^mt'^m^mm (d) otgit^if^w 

tcUATtC^-To Cc^iftpJ^tt^^flg (D) 3-7^y 

-1, 2, 4- h^jyV-)Ut. myic-^u^ >mt(DK 
jt^\z^o. m7i(.-^u-(>mf)^mmi^xmf^-^nrzT^\^ 

[0 0 5 3] 
[ft 8] 



5*9 
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( V^^W <pH3\ 




HN^ 



X = 7 0 9 9 . 



y = 0. 1-30 



. ) 

[0 0 5 4] (i) :h)V'rs-j[.m^^£t(\\)mm 

• my ^y^^m^x i'o<omm^m^\^x\.^^m^m'& 

^)'fu^U>XdbK). (i) ;^;i/4^-;i/a^^S;:?ti£7Kv 

i'^' mm (E) cotsii^sswtii^Ttc^'ro c<7)^pj§i'ft 
^ >mt(DK\^^\z^r^. ^.7^-^^-^ >mm^m\.xmj& 

• mk\zm\^x\^^^. 

[0 0 5 5] 

[^k9] 



/ CPH3W ^^v^ 




NH O-H 



5d? 



(^tf. x = 70-'99. 9, y = 0. 1— 30T^ 
) 

[ 0 0 5 6] *^0^C7)^ 2 (OmMXU. ±SBc7)^^T 
(i) ;^;l/7}^-;l/S'g-WS<!:bTtS. iE7jcz3A^K, 

m^m^.Ti^m. ^\zm.7}^^u^ymf)^^mi)^ri^mtm 

[0 0 5 7] (ii)^?^fS7^ >^^SibTti. if?^L 
<tl#*&*tC2«±C0^^^^r^^i^S. ^^\ZM^ 

^) 7 )vmt}^^m'f)^n^mf)m'^\^\^^o ^wmz 3 - 

7^y-l, 2, 4-NU7l/-;U, S-hHn + v-- 

1, 2, 4 - h^J7V-)ls 3 -7^ y 1, 

2. 4- h''J7^/-JU. 3 -y5';i/7^y- 1, 2, 4 
-K'J7y-;i'> 3-/^D-;i.-l, 2, 4-hU7 
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[0 0 5 8] ^fzht^\zm^'^m^m^ (d) . (e) 



(10) 2000-169527 

(1) , (2) , x:^T-;u : TfS^: (3) , (4) > ^ 

5 K : TIBS: (5) ) myj^Lfc^^^ tmmm^^-/)^mf 

10 [0 0 5 9 ] 

[^b 1 0 ] 




HN 



OH 




HN 



OH 



(1) 



(2) 




o 
I 

R 



OH 



(3) 





OH 



(4) 



N 

I 

R 

(5) 



[0 0 6 0] i.mizR-VTik'^n^mmmT ^>t,i.x 
tr*5i/iT. (1) (5) ^(DRXTjk^n^mmmy 
[0 0 6 1] ^rz(\) ti)i^::^)im^^s^m'imm7i(. 

^^^\z\t. znib (Dmf)^^m^zmiLiz%i'^ i.rz^<D^ 
[0 0 6 2] Ai$^(D^ou:$^Bm<Dm^m\^mm\t. ^ 

^z.h -^^x # n {t^commm^ icis^ ^ nui^K rzt.x 

j-^-^^^m^^^x. mm\z{\) t^)v^-:^)vm^^ 
^mm^m^m:^i^x^^<. ^rz'i^^m'^u^\z^y) 

[0 0 6 3] i^mM(Dm^m'&mm(^o-hx^. (i) 
(Dm^—m%^^\z^-r^'h(D\t.. tztPL\i{\) ;^;u4^x 



^^^m'^-^^^z.Llz^y)n^:it.f)^x^^o 

(i) ;^;U7}^x;u»^#a^Wf -S^tty^X^^^:/^*^ 

x\ ^mnmn.T. ip#p^i}S}$b> ^fiBm^m^^^ y 
-jiizt^m^"^. mm^mr^z.tiz^Dn^z.t^^x 

[0 0 6 4] ^fzl^i^ii) :/j;i/4^x;i.a^Wa43J:0^(i 

thX^^. ±n^<D^oti:^mm\z^\.^X\t. :f^7.^ 
^ 4^ U V - <7)<PJJ§I CO ^1, m^Llzm-^ b T ^ 

[0 0 6 5] *^B^o^2co^*i-efd:, ±,$^(Do'^xi> 
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[0 0 6 61 c<D^ot^^f^>^y7.^y 

in/Kvu-r >§s^'i4^U'/phru>-^. ar2oi (h 

^>TX 8 0 3 0 aiSfb^a^) ^(7)X5^U>-7^ 

[0 0 6 7] ^^Mwm\z. rz^^\tm7i^^u^ 
s/cr^s^n 5 0-18 oximm-r^^^t. ^7K*^U'f 

MJ'SS'&bT. rnifB^ (D) 4^tc^$n^cfc3 7^j:T^ H 

'J>^> (r--*) ^(^^/JE^'Cf^^^ SJJi^r^KT^^^ 1 5 0 - 1 
8 O 'CigffiT^fe'Sd::. U-OK <h 7 ^ 7 t! U >^ > 

hMit^^\z^^^'^VX. MtB^ (E) 4't::^^n^J:'5 

-SrO. 5-2P#rp1gST^^<. 

[0 0 6 8] jk}z^MM^^MBMii^y2^ 
'"^T^rmai^^-t IB ^ 

X. (i) :^;i.4<^i>;i/a^^»cfe^H_(H^^ 

(i) ^;i.7}^x;i/S^#*43^u;(ii)^S^^7^>^Wa 
[0 0 6 9] ftff65tc±fB(i) ;^;^7j^x;US^Wac!i. 

N-H--0, 0-H---N, N-H-'-NTTn^ 



(11) !t^r?^ 2000-169527 

20 

"f-mx^cxh. j^^\Hx±cxt>^\^^. rzt?L\imt^ 
mm (B) TTK^n^^w^ttx^;^ mtmm 
(D) . (E) T^^n^^pi^tt^iiiT'^^^ ciimm 

[0 0 7 0] ±facQj:3 7'cJ:(i) ;b;U7}^x;US^WS*5 J; 

1)^3^1175 >^wa^w-r^*^0jco^^^ttx 
' mmm^mMLnmr^ct.^^mtx$>^o t.¥t:>T. 

^ I:: J; ^ {b^ WJnSit =f A T t^i^^ W l::^ pJ^^T' ^ o fc =f 
A CD ?g ct ^ ' J it -r ^ J U f ij ffl ^ ^ ^ t:: It e» c i T ^ 

:7D-tt^ESil:f ^;::^;0^T#^o ^tz. ^^m<Dm'^ 

$>^\^'^\ti^9 y-)vm'^^iiB<Dnmm\z^^^mm 
20 m^mi^fz^Mmw. ^^\z\t. tf )vs>mw\^^^'^^ 
^ y^mmt. 'miWLmmw.T\z^t^'^i.fz7mm^ 

W^-r. l|2^jK^M^ti«S^b;^c7K^S^2fli:i^±W 

f)^. ^mmmumm\zM^^ (^^2 3 or) , 
y^mw^^mx\t.m.^m\z^'^mx^^fz. m-^m\^ 
mm(Dmm\z^^ u it-Y ^ mm \zno z. t.ti^x 

[0 0 7 1] ifnm(Dm'^m\^:xL^7. h-^-^^n^f^ 
m(Dm'^m^mm\^. ;t#sc^s> (i) :^ju#x>iua^* 
30 ^^^uiwmmmr ^>^^m^mm\z^r^z.t.\z 

cfcoT. ^m\^i)^M<. ^mm\'^m.nrzmm^^7r^\^^ 
m.mn\z\t^'^U7\^mm^^un'^^^^'^^x^^o -r 
■ f^t^^^m\zWiXo ^mw^x7\^mm^^un\.x\^^ 

^Wm\zfztX\tmt^ (B) XTT^^n^^of^^.'^ 
Sttx^;^ b v-Tti. 7K^S5S-&c7D^«iMlt^S 1 0 ox: 

Tv^^o sftiB (D) x^^n^^of^^.'^m^mmx 
\t. 7X**S^(o^iSrMffitii 10-15 ot:T^D. 'ffi 

fMtm^ i^m<D±m (ommiz^^x 
mm-t^z.t^^x^. ^tz7Kmm^<^mm\t. 3tes<o{£ 

[0 0 7 2] ^fe*:^BJ(^l»pJ§ittX^Xh-7-45J:t)^ 
l^pJS14^J!§fi±fB<Dj;a;^cJ:1#^S. (i) *;i/5i^x;i/S 
^W*45ci:tJ^(i i)1S^S7 ^ >$*S^^-r ^ C ^ tCct 
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[0 0 7 3] C(OJ:'57'ci:*^0JcO^nJ^'ttx^7. h-T- 

T. mm iSUJi^ g^y^^yvc^M b ^ 7^> n ^ s ^ w 

■f'S^^t::^^ 7K^*S^.^lil<. l^.pJMffix^x Ky- 

-Til. se^R^S^^tt^^sg^j&i^^Sch-r^.^^^'ttx 

#^a> (i) ;^;i/4^x;i/S^#S^cfct>^(ii)^g 
^JS 7 ^ >^WS t:: J: ^ T^cC jiK-r ^ 

^ J: D ^ *<7:>?l!gfl:#;/cC ^3 J: ^ft^¥&iJjtiP5ilta'A 

(3 1> J; o T 0 — m u^-^i)^. -^mn 

(i) *Dj:t/(ii)^^n^*no. I'-soaa^^SK. *f 
sb< 1 - 1 om*%SKc^fi-e^w-r^^<h^^'M^ 

bl>o (i) :feJ:tX(ii)ti. (i) /(ii)^;i/tbT 

0. 5'-2*ilST^ntfJ;l>o 

[ 0 0 7 5] ^tL. if^?m<Dm2<r>mmz%^m:^m!^ 

l^fliTti. It^S. (i) ;^;i.4^x;i.a^WS:feJ:a^(ii) 
S ^ 11 7 S > ^ J: ^ ffi It T^j: ^ ?i«J (3 ^^R'r 



(12) 2000-169527 

22 

n^y-x^-o-x^y h-SipT. 0. i-3o^;u%|gs, 
»^L< 1 - 1 o^ju^e^cosT^wr^cchT^^g 

^Ll^o (i) :^;U4^x;US^#a^o<fctK(ii)1S^li7^ 
>&WatS. ii^. (i) /(ii)^>'Ui:l:-eo. 5~2gffi 

[0 0 7 6] ±|2COJ:"9;ij;:*;^0^<^^pJ^ttX^7. h-v' 

a)3cMSiJ<hbT, /ciAtfoitnKlh^JiLT. ^r^Tzi 
[ 0 0 7 7] 2^^Baco^pJ§itttt}fl§^l. a^C0fflii^(7) 
20 §I{C!^^a. (i) :^j;l/7}fxJl/a^WSi:. (ii)^^S7 

5^ [0 0 7 8] 

:$:mm\tcn^mmm\zm^'^n^h(r)x^\tmK 

[0 0 7 9] <mimz. (i) :^;U:i^x;i.S#WS<h, (i 

'fy7'L/>=/A (1) (^^U. LIR-410M) 1 
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